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SUMbdARY OF WQRK IhDER'CONatACT NASr-12 

We have screened numerous spec$es of higher p lan ts  f o r  use i n  a closed 
F 

ecological system. Our primary cril teria f o r  se lec t ion  were maximum 02 production 

r a t e  from a u n i t  of leaf  a rea ,  ease of maintaining and reproducing the  p lan ts ,  

t h e i r  pers is tence i n  continuous illumination and ease of l i gh t ing  many leaves 

packed in to  a small volume. A f inal  consideration w a s  the ease with which a n  

edible  product could be obtained from the plant .  

i 

Many species were eliminated because they y i e ld  l i t t l e  outdoors. Others 

were rejected because they absorbed C02 slowly. 

and such common crops as orchard grass, red clover and tobacco. 

Among these were many trees 

Further experiment8 were c o n h t e d  with the  three most promising species - 
maize, sugar cane, and sunflower. 

system w a s  sugar cane. 

p lan t  we tes ted ,  can be grown as a perennial and can be quic6ly s t a r t ed  from 

the  root  system. Thus, new plants  need not s tar t  from seed. The growth habi t  

of cane allows omny leaves t o  be confined i n  a small volume. 

appears t o  b e t t e r  withstand continuous i l lumination from f luorescent  lamps with 

less harmful destruct ion of chlorophyll. 

f ixed can e a s i l y  be extracted a s  digestable carbohydrates. 

Our choice for init ial  t e s t a  i n  our p i l o t  

It  has the highest  02 production per  u n i t  leaf of any 

Further,  cane 

F ina l ly ,  much of the C02 t h a t  is 

The optimum conditions f o r  02 production by cane have been determined. 

We found that high rates of C02 absorption could be achieved by l i gh t ing  both 

surfaces  of leaves with lower illumination than required f o r  maximum production 

when l i g h t  is from one d i rec t ion  only. A temperature of 30 C and 0.1 per cent  

C02 i n  the atmosphere were idea l ;  these conditions would n o t  h a r m  mea enclosed 

i n  the  sytem. 

The closed system that employs sugar cane t o  produce 02 and consume C02 can 

be simple and weigh l i t t l e .  

c e l l s ,  and s ince no toxic substances a re  released in to  the atmosphere by cane, 

the  syatem does not need f i l t e r s  o r  complicated membrane pumps such as would be 

S i m e  leaves have membranes which confine the ac t ive  
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necessary f o r  siugle-celled aquatic plants.  A source of i l lumination, a simple 

fan t o  c i r cu la t e  t he  a i r  through the  quarters  of the men and back t o  the p lan t  

chamber, and a simple condenser t o  remove water from the  a i r  and re turn  it t o  

the roots  a r e  the only accessory equipment needed. 

g r o m  with l i t t l e  water about t h e i r  roots. 

02 the  system can be low. We have constructed a cloaed system designed t o  

support two men. A s ingle  t e s t  vas completed with t h i s  chamber using sugar cane 

ao  a tes t  plant.  In  that tes t ,  the  two foo t  square area produced only one-tenth 

the  02 needed t o  support a man. 

bleacbing i n  leaves nearest  the l igh ts .  

02 and,  i n  tu rn ,  shaded other  leaves cu t t ing  t h e i r  production rate. Bowever, 

of g rea t  promise was the  f a c t  t h a t  an extremely large a rea  of leaves (estimated 

400 f t 2 )  was maiutained i n  the  chamber f o r  three months, 

maximum rate of photosynthesis could be maintained, the chamber could support 

two men. 

Further,  the p lan ts  can be 

Thus, the t o t a l  weight and complexity 

The major d i f f i c u l t y  w a s  found t o  be chlorophyll 

Thus, these leaves were not producing 

T ~ E ,  i f  only half  the  

Three a reas  should be explored in fu ture  research with maize, sugar cane 

and sunflower: 

composition of l i g h t  shonld he al tered t o  reduce chlorophyll destruct ion i n  

continuous l i gh t .  3) Shm-t i;.zr:c p n r i d a  should be tes ted .  Tbis last  measure 

would require  a backup system i n  any operational program t o  provide 02 during 

the time one system is inoperative due t o  darkness. 

1) Lights should be arranged 80 shading is minimal. 2) Spectral  

A l l  experiments under NASr-129 have been repor+,ed in d e t a i l  i n  the four  

qua r t e r ly  reports  submitted. OJe manuscript e n t i t l e d  ''Optimam Li'kfiting of Leaves" 

by Dale N. Moss has been submitted t o  and accepted by Crop Science f o r  publication 

i n  that journal. 

mitted t o  Grants and Research contracts ,  NASA as required under terms of contract  

Twenty-five pre-publication copies of the manuscript were sub- 

MSr-129. 

de t a i l ed  summary of the work done under NASr-129. 

In ad2i i ion,  the fourth quarter ly  s t a t u s  raport  contafno a f a i r l y  


